Introduction: routine rubella antibody screening is not done for antenatal mothers in community health clinics in Malaysia. However, congenital rubella syndrome has persisted with its associated health burden. Objectives: to determine the prevalence of rubella susceptibility among pregnant mothers and its associated risk factors. Methodology: a cross-sectional study was carried out in the Petaling district, Selangor, Malaysia, where 500 pregnant mothers were recruited, and face-to-face interviews were conducted. Rubella IgG tests were performed. Results: the prevalence of rubella susceptibility among pregnant mothers was 11.4%. Using logistic regression, a history of not having received rubella vaccination or having unknown rubella vaccination status was found to be a significant predictor for mothers to be rubella susceptible (odds ratio = 2.691; 95% confidence interval = 1.539-4.207). Conclusions: routine rubella IgG screening tests need to be offered to all antenatal mothers in view of the high prevalence found.
Introduction
Primary rubella infection in pregnant women can lead to congenital rubella syndrome with potential cardiac, ophthalmic, auditory, and neurological abnormality. 1, 2 This can pose a major burden to individuals, their families, and society. In Malaysia, a selective rubella vaccination program focusing on schoolgirls started since April 1988. 3 Since July 2002, the measles-mumps-rubella vaccine was given to infants at the age of 1 year and to girls and boys at the age of 7 years. 4 Rubella is not a notifiable disease in Malaysia. However, studies have shown that congenital rubella syndrome continues to occur in this country. Chua et al, 5 in a retrospective review of rubella serological activity from 1993 to 1998 at University Hospital Kuala Lumpur, Malaysia, showed an average incidence of congenital rubella syndrome of 48/ 100 000 deliveries. This incidence was higher than those in developed countries, where the incidence was reported as 1.5/100 000. 6 A recent hospital-based study carried out in 2002 at an urban area reported a marked increase in the immune status among women of child-bearing age from 59.8% in the prevaccination era in 1972 to 92.3% in the postvaccination era. 7, 8 This implies that for every 100 pregnant women, 8 of them is susceptible to rubella infections, but this high seroprevalence rate may not be representative of the national figure.
Rubella serology screening among pregnant mothers is useful to identify women who are susceptible, so that postpartum vaccination can be given to protect them for future pregnancies. However, this is not done as a routine practice in public antenatal clinics because of cost constraints. Because the rubella antibody test is not offered routinely, it will be useful to identify the mothers who are at risk of rubella infection during the antenatal period so that selective screening or vaccination can be given in the postpartum period to reduce future risk of rubella infection.
The aim of this study is to determine the seroprevalence of rubella susceptibility in pregnant mothers and to identify the associated risk factors. It is hoped that the results will provide insight into the current status of rubella susceptibility in pregnant mothers, so that preventive measures can be taken.
Methods
This is a cross-sectional study carried out at the Sri Kembangan Health Clinic in the Petaling District, Selangor, Malaysia, which is a public maternal and child health clinic. All pregnant women who attended the clinic for the first booking visit from June to October 2005 were recruited. Pregnant women who had evidence of acute rubella infection signified by fever and rash were excluded.
The study protocol was explained to all antenatal mothers who were eligible, and written consent was obtained. For antenatal mothers who were below 18 years old, written consent was taken from both the patient and her guardian, who was either the patient's parent or husband.
Using Epi Info version 6.0, the required sample size was calculated based on the expected prevalence of rubella susceptibility of 8% to 11%, with a 95% confidence interval (CI). The estimated sample size was 314 participants. This study was approved by the Medical Ethics Committee, University Malaya Medical Centre.
Out of 502 mothers approached, 500 agreed to participate (response rate 99.6%). The mothers were interviewed face-to-face using a structured data collection sheet that included questions on demographic data (age, parity, ethnicity, citizenship, educational level, occupation, household income), past history of rubella vaccination, past history of rubella infection, and past history of contact with person with rubella infection. Blood for the rubella IgG antibody test was taken together with other routine antenatal screening tests so that the patient did not need to have an extra session of blood taking. This blood was transported to the virology laboratory at a teaching university hospital for testing. IgG rubella antibody was measured using the AxSYM Rubella IgG assay based on the MEIA (microparticle enzymes immunoassay) technology. A rubella IgG level of less than 10 IU/mL was taken as a negative test, and the patient was considered susceptible. All results were explained to the patient during subsequent antenatal follow-up. Mothers found to be susceptible to rubella infection were advised to come for rubella vaccination after delivery.
Statistical Analysis
Data were analyzed using SPSS version 11.5. For categorical data, the χ 2 test was used to study the association between susceptibility to rubella infection and various categorical variables. For categories with number less than 5, Fisher's exact test was used. For continuous variables, Student's t test was used for data that were normally distributed, and the Mann-Whitney rank sum test was used for skewed data. Logistic regression was performed to look at predictors for rubella susceptibility. The significance level was set at P < .05.
Occupations were classified according to the Malaysia Standard Classification of Occupations, 9 with an addition of 2 groups: students and housewives. In the analysis, occupation was recategorized into 4 groups: white-collar workers (managers, professionals, technicians, and clerical workers), blue-collar workers (service workers, agriculture/fishery workers, craft workers, machine operators, and those in elementary occupations), housewives, and students. The association between occupational groups and rubella susceptibility was analyzed using the χ 2 test.
Results
The prevalence of rubella susceptibility in antenatal mothers was 11.4%. When foreigners were excluded, 51 out of 460 (11.1%) Malaysian mothers were found to be rubella susceptible. A summary of the demographic data is shown in Table 1 .
When we looked at the associations between various risk factors and rubella susceptibility, history of rubella vaccination (χ 2 = 12.737, P ≤ .001) and blue-collar worker (χ 2 = 5.846, P = .016) were significantly associated with rubella susceptibility. A history of not having received rubella vaccination or having unknown history of rubella vaccination status was found to have significantly higher risk of rubella susceptibility. Indonesian ethnicity had a weak association with rubella susceptibility (χ 2 = 3.70, P = .054). Age, ethnicity, parity, educational level, and household income were not significantly associated with rubella susceptibility. The results of the association between different factors and rubella susceptibility are shown in Table 2 . There was a significant association between occupational group (non-blue-collar and blue-collar) and history of rubella vaccination. (χ 2 = 14.365, P ≤ 0.001, odds ratio [OR] = 2.470, 95% CI = 1.533-3.978).
Using logistic regression, a history of rubella vaccination was found to be a significant predictor of rubella susceptibility. Mothers who gave a history of not having vaccination or were unsure of their vaccination status were 2.7 times more likely to be susceptible to rubella infections than those who had a past history of vaccination (OR = 2.691, 95% CI = 1.539-4.707).
Discussion
We found that the prevalence of rubella susceptibility was 11.4%. In 2002, Sekawi et al 8 reported that the seroprevalence of rubella antibody among pregnant mothers in a tertiary teaching hospital in an urban area was 92.3%, with a susceptibility rate of 7.7%. This difference in prevalence could be attributed to the differences in settings, population, and practices in these studies. Our study was carried out in a public community-based antenatal clinic. Thus, the population involved was different. In addition, no routine rubella IgG test was offered to antenatal mothers in our community-based antenatal clinic, whereas in Sekawi's study, the rubella IgG test was one of the routine blood tests offered to all pregnant mothers. This could explain the lower susceptibility rates in that setting.
Miller et al 10 reported a fall in the proportion of pregnant women who were susceptible to rubella infection, from 6.4% to 2.7% from 1979 to 1984 in Manchester, United Kingdom, and this was thought to be the effect of school and adult vaccination programs, which had included postpartum vaccination of susceptible women detected during antenatal screening. Similarly, using the same selective vaccination program, Cheffins et al 6 reported the antenatal seropositive rates to be 96.7% in South Australia in 1995 (susceptibility rates of 3.3%). Although the prevalence of rubella susceptibility in Malaysia has reduced over the years, there is still room for improvement in view of the continued occurrence of congenital rubella syndrome. We found that blue-collar workers were 2.2 times more likely to be susceptible to rubella infection compared with non-blue-collar workers. Further studies are needed to confirm this association with identify the population at risk.
Using logistic regression, a history of not receiving rubella vaccination or ignorance of rubella vaccination status was found to be a significant predictor of rubella susceptibility. Those who had not been vaccinated or who were unsure of their vaccination status were 2.7 times more likely to be rubella susceptible compared with those who had a past history of rubella vaccination. This finding is consistent with Danovaro-Holliday's finding, which showed that all patients confirmed to have rubella, residing in Douglas County, Nebraska, during the rubella outbreak year 1999 were either unvaccinated or had unknown vaccination status. 11 Some studies 12, 13 had shown that the country of birth was associated with a risk of rubella susceptibility. Francis et al 12 identified that country of birth was a major factor associated with seronegativity in Australia. They found that women born in developing countries, particularly nulliparous Asian women younger than 30 years, had significantly increased odds of being susceptible to rubella compared with Australian-born women. 12 Vietnameseborn, Philippines-born, and China-born women had 3, 5, and 11 times increased risk of susceptibility to rubella infection compared with Australian-born women. 12 In 2000, Danovaro-Holliday et al 13 did a study on rubella susceptibility among workers in a poultryprocessing plant in southern Alabama and reported that Mexican-born women were 3 times more susceptible to rubella infection than US-born women.
We found a weak association between ethnic Indonesians and rubella susceptibility. As we did not stratify ethnicity in the sample calculation, it might not be powered to look at the country of birth as a risk factor. A larger number of participants may be required to look at this association, which should be done in future studies.
There was no significant association found between parity and rubella susceptibility. This is expected as there was no antenatal rubella screening in this setting, and hence, no postpartum vaccination was done. In Miller's study, parity was a factor because of the impact of postpartum vaccination for rubella-susceptible mothers. 10 Therefore, we note that antenatal rubella screening and postpartum vaccination can further reduce the rubella susceptibility rate.
Regarding past history of rubella infections and past history of contact with people who suffered from rubella infections, none of the mothers was able to say if they had had a confirmed diagnosis, and these histories were not useful to look for rubella susceptibility.
This study used convenience sampling and, therefore, the result is not generalizable to the population. However, it gave us insight into the scale of the problem at the health center. This study was also limited by a lack of documentation of vaccination to verify the mothers' histories, and hence, recall bias might have occurred.
Conclusion
A routine antenatal rubella screening test needs to be considered for all pregnant mothers who attend the antenatal clinic in view of the rubella susceptibility rates of 11.4%, and postpartum vaccination should be offered to prevent this.
If mass antenatal screening is not feasible because of financial constraints, screening should then be considered for those at risk, that is, women who have unknown vaccination status or for whom it is not known whether they received any rubella vaccine, and perhaps also for blue-collar workers.
Further studies can be carried out to look at the rubella susceptibility among foreign workers, especially Indonesians, because we showed that the proportion of susceptibility in this group was high, and they are the largest proportion of foreign workers in Malaysia.
